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Synthesis of [(POBBOP)(Ru)(CO) 2 (Au)(Cl)] 2 complex (2-Au)
A solution of Au(SMe 2 )Cl (0.026 g; 0.088 mmol) in CH 2 Cl 2 (3 mL) was added to a solution of (POBBOP)Ru(CO) 2 (0.050 g; 0.088 mmol) in CH 2 Cl 2 (3 mL). The reaction mixture was stirred at room temperature overnight. The resulting solution was dried under vacuum, triturated with hexanes (3 ×1 mL) and acetonitrile (1mL), and filtered. The CH 2 Cl 2 extract was evaporated producing a white solid. Yield: 0.061 g, 0.036 mmol, 81%. For the topological analysis of the electron density with the QTAIM approach, the structures were optimized at the PBE0/def2-TZVP approach with ZORA correction as implemented in Orca 3.0.3 suite.
1,2 QTAIM analysis was then performed with the use of AIMAll code, 3 Laplacian maps were visualized with Multiwfn 3.3.9 software, 4 ELF functions were computed using TopMod 09
package. 5, 6 The optimized structures were found to be in a good agreement with crystal structures for the bimetallic complexes. The optimized model of the dimer 2-Cu had a distortion in coordination of bridging chloride ligands that did not affect the rest of the complex including bond distances and angles for the B1-Ru1-Cu1-B2 fragment. 
X-Ray Structure Determination, [(POBBOP)(Ru)(CO) 2 (Cu)(Cl)] 2 (2-Cu)
X-ray intensity data from a colorless block crystal were collected at 100(2) K using a Bruker D8 QUEST diffractometer equipped with a PHOTON 100 CMOS area detector and an Incoatec microfocus source (Mo Kα radiation, λ = 0.71073 Å). 1 The raw area detector data frames were reduced and corrected for absorption effects using the SAINT+ and SADABS programs.
1 Final unit cell parameters were determined by leastsquares refinement of 9926 reflections taken from the data set. The structure was solved by direct methods with SHELXT. 2 Subsequent difference Fourier calculations and fullmatrix least-squares refinement against F2 were performed with SHELXL-2014 2 using OLEX2.
3
The compound crystallizes in the monoclinic system. The pattern of systematic absences in the intensity data was consistent with the space group P2 1 /n, which was confirmed by structure solution. The asymmetric unit consists of half of one {Ru(CO) 2 (C 14 H 36 B 10 O 2 P 2 )} 2 (CuCl) 2 complex, which is located on a crystallographic inversion center. All non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms bonded to carbon were located in Fourier difference maps before being placed in geometrically idealized positions included as riding atoms with d(C-H) = 1.00 Å and Uiso(H) = 1.2Ueq(C) for methine hydrogen atoms and d(C-H) = 0.98 Å and Uiso(H) = 1.5Ueq(C) for methyl hydrogens. The methyl hydrogens were allowed to rotate as a rigid group to the orientation of maximum observed electron density. Hydrogen atoms bonded to boron were located in difference maps and refined freely. The largest residual electron density peak in the final difference map is 0.47 e-/Å Index ranges X-ray intensity data from a colorless plate were collected at 100(2) K using a Bruker D8 QUEST diffractometer equipped with a PHOTON 100 CMOS area detector and an Incoatec microfocus source (Mo Kα radiation, λ = 0.71073 Å). 1 The raw area detector data frames were reduced and corrected for absorption effects using the SAINT+ and SADABS programs. 1 Final unit cell parameters were determined by least-squares refinement of 9793 reflections taken from the data set. The structure was solved by direct methods with SHELXT.
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Independent reflections
2 Subsequent difference Fourier calculations and full-matrix
least-squares refinement against F 2 were performed with SHELXL-2014 2 using OLEX2. 3 The compound crystallizes in the monoclinic system. The pattern of systematic absences in the intensity data was consistent with the space group P2 1 /c, which was confirmed by structure solution. The asymmetric unit consists of half of one {Ru(CO) 2 (C 14 H 36 B 10 O 2 P 2 )} 2 (AuCl) 2 complex, which is located on a crystallographic inversion center. All non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms bonded to carbon were located in Fourier difference maps before being placed in geometrically idealized positions and included as riding atoms with d(C-H) = 1.00 Å and Uiso(H) = 1.2Ueq(C) for methine hydrogen atoms and d(C-H) = 0.98 Å and Uiso(H) = 1.5Ueq(C) for methyl hydrogens. The methyl hydrogens were allowed to rotate as a rigid group to the orientation of maximum observed electron density. Hydrogen atoms bonded to boron were located in difference maps and refined freely. The largest residual electron density peak in the final difference map is 0.66 e -/Å 3 , located 0.07 Å from Au1. X-ray intensity data from a colorless prism were collected at 100(2) K using a Bruker D8 QUEST diffractometer equipped with a PHOTON-100 CMOS area detector and an Incoatec microfocus source (Mo Kα radiation, λ = 0.71073 Å). The raw area detector data frames were reduced and corrected for absorption effects using the Bruker APEX3, SAINT+ and SADABS programs.
1,2 Final unit cell parameters were determined by least-squares refinement of 9913 reflections taken from the data set. The structure was solved by direct methods with SHELXT.
3 Subsequent difference Fourier calculations and full-matrix least-squares refinement against F 2 were performed with SHELXL-2014 3 using OLEX2. 4 The compound crystallizes in the monoclinic system. The pattern of systematic absences in the intensity data was consistent with the space groups P2/n and Pn. The acentric group Pn was confirmed by structure solution and by analysis with ADDSYM, 5 which found no missed symmetry. The asymmetric unit consists of one molecule. All non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms bonded to carbon were located in Fourier difference maps before being placed in geometrically idealized positions and included as riding atoms with d(C-H) = 1.00 Å and Uiso(H) = 1.2Ueq(C) for methine hydrogen atoms and d(C-H) = 0.98 Å and Uiso(H) = 1.5Ueq(C) for methyl hydrogens. The methyl hydrogens were allowed to rotate as a rigid group to the orientation of maximum observed electron density. Hydrogen atoms bonded to boron were located in difference maps and refined freely. The largest residual electron density peak in the final difference map is 0.33 e -/Å 3 , located 0.69 Å from C2. The absolute structure (Flack) parameter after the final refinement cycle was 0.003(7). 
